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INTRODUCTION

Between 50% and 87% of cases with liver cir-
rhosis have anemia, which is the most com-
mon hematological abnormality in routine 

examination [1]. Its occurrence is associated with 
worsening prognosis in compensated cases [2].  

hemoglobin (Hb) value below 100 g/L is associated 
with progression of portal hypertension [3, 4] and 
subsequent liver decompensation [3]. A higher rate 
of hospital readmission [5] and increased short-term 
mortality [3, 6] have been observed in these patients. 
The presence of anemia worsens the accompany-
ing ascites, as well as causes renal dysfunction, due 
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to the hypoxia and hypoperfusion present [4]. The 
role of an aggravating factor in cases with persistent 
portosystemic encephalopathy has also been estab-
lished [7]. The occurrence of anemia in cirrhosis is 
a multifactorial process. Acute and chronic bleeding 
from GIT (gastrointestinal tract), de  ciency of vitamin 
B12, B6 and folic acid, poor nutrition especially in 
cases with alcoholic etiology, as well as the manifes-
tation of hypersplenic syndrome are discussed as the 
most common causes of the occurrence, although 
erythrocytes (Er) are least a  ected [1].

Objective: To determine the frequency, type and se-
verity of anemia in a population of newly diagnosed 
cases with liver cirrhosis.

MATERIALS AND METHODS

This was a retrospective study of newly diagnosed 
hospital cases of liver cirrhosis for the 5-year period 
from 2017 to 2021. Overall, 361 individuals over the 
age of 18 were included. Exclusion criteria were pre-
vious, recent or current bleeding as well as recent 
blood transfusion. The necessary information was 
collected from the patients’ hospital records at their 
 rst admission. The research was conducted in ac-
cordance with the ethical standards of the Declara-
tion of Helsinki. The diagnosis was made by a stan-
dard panel of clinical, laboratory and instrumental 
methods. Of all, 258 (71%) were men and 103 (29%) 
were women. Age of the studied population was 57 ± 
11.4 years. In 262 (72.5%) of them the leading etiol-
ogy was alcohol alone or in combination with chronic 
viral hepatitis B and C. Child-Pough score [https://
www.mdcalc.com/calc/340/child-pugh-score-cirrho-
sis-mortality] and MELD Na score [https://www.md-
calc.com/calc/10437 model-end-stage-liver-disease-
meld?] were calculated. 

In Child A there were 98 (27%), in Child B – 141 (39%) 
and in Child C – 122 (34%) patients, respectively. We 
de  ned the presence of anemia at Hb value below 
130 x 10*9 g/L for men and below 120 x 10*9 g/L 
for women. Cases were divided by severity into: mild 
with a value up to 100 x 10*9g/L, moderate with a 
value between 80-100 x 10*9 g/L, and severe with a 
value below 80 x 10*9 g/L. Lower reference limit for 
Er count was 4.4  10*12/L for both sexes.

The type of anemia was de  ned according to MCV 
(mean corpuscular volume) as: microcytic with a 
value below 80  , normocytic with a value between 
80-100   and macrocytic with a value above 100  . 
[StatPearls[Internet] https://www.ncbi.nlm.nih.gov/
books/NBK545275/.].

Results were analyzed by Crosstabulation and Pear-
son-Chi Square test to test hypotheses about the 
distribution of qualitative (categorical) data. ANOVA 
was used to compare variances between means 
and standard deviation (SD) of di  erent groups. Kol-
mogorov-Smirnov test to check the normal distribu-
tion of the data and Mann-Whitney test to compare 
two samples or groups that are not normally distrib-
uted were used. The results were processed statisti-
cally with IBM SPSS 26 and E l statistics. A value 
of p < 0.05 was accepted as a level of signi  cance.

RESULTS

Overall, 258 (71%) patients were diagnosed with ane-
mia, regardless of its severity and stage of disease. 
The incidence in the study population increased sig-
ni  cantly with Child-Pough score (Figure 1). 

In 160 (62%) of all those with anemia, it was mild. A 
statistically signi  cant di  erence was found in the three 
Child groups according to the occurrence and severity 

Fig. 1. Distribution of cases with and without anemia according to Child-Pough
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of anemia. Cases of mild anemia predominated in all 
three Child-Pough groups. Those with moderate and 
severe anemia were mainly associated with Child B 
and C (F 29.211 df 6 p = .000) (Table 1). 

The most common was the normocytic anemia found 
in 135 (52.3%) cases, followed by macrocytic – 88 
(34.1%) cases and the rarest was the microcytic 
anemia – 35 (13.56%) cases. The normocytic cases 
were mostly mild, and macrocytic were mainly mild 
and less often moderate. Cases of microcytic anemia 
were mostly severe and less often moderate. The ob-
tained results showed a signi  cant difrence between 
the type of anemia and its severity (F 63.595 df 9 
p = .000) ( able 2). 

It was found that the incidence of macrocytosis was 
signi  cantly more common in the alcoholic popula-
tion. The result shows a statistically signi  cant di  er-
ence between the two groups (df 3 F 47.129 p = .000) 
(Figure 2).

Alcoholic etiology was established in 104 out of 116 
cases with macrocytosis with or without anemia 
(89.9%). The result con  rms that the presence of 
macrocytosis is associated with an alcoholic etiology 
of the disease (F 47.129 df 3 p = .000). Mean value 
of MCV in the alcoholic group was 97.52 ± 10.62 
(95% CI: [96.23-98.80] ± 1.28; ± 1.3%) and in the 
non-alcoholic group – 88.84 ± 10.34 (95% CI: [86.80-
90.87] ± 2.0; ± 2.3%). The result shows a statistically 
signi  cant di  erence between the groups (F 48.656 
df 1 p = .000). With increasing Child-Pough score, 
the value of Hb and Er count signi  cantly decreases 
(df 2 F 15.039 p = .000, respectively df 2 F 34.861 p = 
.000), and the value of MCV increases (df 2 F 11.232 
p = .000). The decreasing value of Hb showed no 
signi  cant relation with increasing MELD Na (df 32 
F 1.025 p = .434). Er count signi  cantly decreased 
with increasing MELD Na (df 32 F 2.32 p = .000), and 
MCV value is close to signi  cance (df 32 F 1.459 p = 
.056) (Table 3).

ble 1. Distribution of cases according to occurrence and severity of anemia and Child-Pough stage

nemia Child A N = 98 Child B N = 144 Child C N = 122 Total
No
%  Child

46 (44.7%)
46.9%

37 (35.9%)
26.2%

20 (19.4%)
16.4%

103
28.5%

Mild
%  Child

37 (23.1%)
37.8%

64 (40%)
45.4%

59 (36.9%)
48.4%

160
44.3%

Moderate
%  Child

12 (18.3%)
12.2%

24 (36.9%)
17%

24 (44.6%)
23.8%

65
18%

Severe
%  Child

3 (9.1%)
3.1%

16 (48.5%)
11.3%

14 (42.4%)
11.5%

33
9.1%

Table 2. Distribution of cases according to the type of anemia and its severity

Anemia Normocytic Macrocytic Microcytic Total
Mild 93 (58.1%) 59 (36.9%) 8 (5%) 160 (62%)
Moderate 28 (43.1%) 24 (36.9%) 13 (20%) 65 (25%)
Severe 14 (42.4%) 5 (15.2%) 14 (42.4%) 33 (13%)
Total 135(52.3%) 88 (34.1%) 35 (13.56%) N = 258

Fig. 2. Relationship between MCV and etiology
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Child-Pough score in cases without anemia was 7.44 
± 2.41 (95% CI:[6.97-7.90] ± 0.46; ± 6.3%), and with 
anemia was 8.76 ± 2.39 (95% CI: [8.46-9.05] ± 0.29; 
± 3.3%) with signi  cant di  erence between groups 
(Mann-Whitney: Z-4.799; Asim . sign. 2-tailed:  = 
.000) (Figure 3).

MELD Na in cases without anemia was 13.80 ± 6.94 
(95% CI: [12.46-15.14] ± 1.34; ± 9.7%), and with ane-
mia was 16.09 ± 7.25 (95% CI: [15.20-16.97] ± 0.88; 
± 5.5%) with signi  cant di  erence between groups 
(Mann-Whitney: Z-3.097; Asimp. sign. 2-tailed: p = 
.002) (Figure 3).

DISCUSSION

The most common hematological abnormality in 
the studied population was the presence of anemia 
in 258 (71%) of the cases. The results are similar 

to those of other authors, and the frequency found 
by them is 81% [8], 70.1% [6], 66% [3], 57.8% [9]. 
The largest number of identi  ed cases of anemia 
were mild in 160 (62%) of them, which was also 
con  rmed by other authors, regardless of the di  er-
ent frequency indicated in their results: 41.3% [6], 
71.2% [9]. As the Child-Pough stage increased and 
liver function worsened, the incidence of anemia in 
the study population increased from 53% in Child A, 
72.22% in Child B, to 79.5% in Child C, respectively, 
and the results obtained were comparable with an-
other study where the same was 57.9%, 80.9% and 
87.5%, respectively [10]. The Hb value and number 
of Er signi  cantly decrease with increasing Child-
Pough stage. Moderate and severe anemia was 
found most frequently in Child B and C cases, which 
is comparable to  ndings reported by other authors 
[6, 3, 10, 11]. A decrease in Hb was associated with 

Table 3. The values   of hematological indicators in the studied groups

Stage Value Hb g/L Er 10*12/L MCV  MELD Na
Child A

(N = 98)
Mean ± SD

Minimal

Maximal

95% CI:

121.27 ± 21.66

56

164

116.98–125.55

 ± 4.28 ( ± 3.5%)

3.96 ± .716

2.1

6.16

3.81–4.10

 ± 0.14 ( ± 3.6%)

91.77 ± 10.66

62

114.5

89.65–93.88

 ± 2.11 ( ± 2.3%)

9.54 ± 2.75

6

19

8.99–10.08

 ± 0.54 ( ± 5.7%)
Child B

(N = 141)
Mean ± SD

Minimal

Maximal

95% CI:

109.90 ± 23.09

46

170

106.29–113.67

 ± 3.77 ( ± 3.4%)

3.48 ± .740

1.37

5.46

3.35–3.60

 ± 0.12 ( ± 3.5%)

94.45 ± 12.02

59.5

129

92.48–96.41

 ± 1.96 ( ± 2.1%)

13.6 ± 4.88

6

30

12.80–14.39

 ± 0.79 ( ± 5.9%)
Child C

(N = 122)
Mean ± SD

Minimal

Maximal

95% CI:

105.25 ± 20.72

51

144

101.57–108.92

 ± 3.67 ( ± 3.7%)

3.14 ± .702

1.25

5.23

3.01–3.26

 ± 0.12 ( ± 4.0%)

98.65 ± 9.70

68

126

96.92–100.37

 ± 1.72 (1.7%)

22.3 ± 6.5

9

40

21.14–23.45

 ± 1.15 ( ± 5.2%)

      
Fig. 3. Child-Pough score in cases without and with anemia Fig. 4. MELD Na in cases without and with anemia
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an increase in MELD Na with no signi  cance. The 
obtained result di  ers from other studies that estab-
lish an absolute relationship with it [3, 5, 9, 10, 11]. 
Only the Er count showed absolute signi  cance in 
the direction of both scores and in previous studies, 
it was found to correlate better with impaired liver 
function than the Hb value [12, 13].  signi  cant dif-
ference was found in the MELD Na value in cases 
with and without anemia. In our study, the value in 
anemic cases was 16.09 ± 7.25, which di  ers from 
other studies that indicate a value above 12 as bor-
derline [3, 9]. 

Severe anemia was found in 33 (13%) of the studied 
cases and was mainly associated with Child B and C. 
Other researchers established a di  erent frequency in 
their studies: 20.1% [9], 17.3% [14], 7.5% [15]. 

The reason for the observed di  erences is most 
likely related to the number of included cases, the 
di  erent etiology and stage of presentation, as well 
as the di  erent de  nition of severe anemia cases. 
Normocytic anemia was most common in the study 
population at 135 (52.3%), followed by macrocytic 
and microcytic. The obtained result corresponds to 
the data of other studies, in which normocytic ane-
mia is also the most common in the cirrhotic popu-
lation at 52% [16], 58.97% [17], 46% [8], 39.4% 
[18] of the cases studied. Its appearance is associ-
ated with the systemic in  ammatory response and 
the release of various proin  ammatory cytokines, 
suppressing bone marrow function [1]. Microcytic 
anemia was found in 35 (13.56%) cases. The re-
sult is consistent with another study:13.3% [14], 
but signi  cantly di  erent from others with a higher 
frequency in the cases studied by them: 22.6% 
[15], 33.3% [16], 40% [8], 43.8% [10]. The most 
likely reason for the available di  erences is related 
to di  erent clinico-epidemiological pro  les of the 
studied patients. On the other hand, in our cases, 
it is conditionally acceptable that microcytosis is 
associated with iron de  ciency, without consider-
ing the other biochemical indicators related to iron 
metabolism. The main cause of the appearance of 
microcytic anemia in cirrhosis is acute or chronic 
bleeding from the GIT, a manifestation of portal 
hypertension associated with the appearance of 
iron de  ciency. On the other hand, the systemic 
in  ammatory response and impaired regulation of 
iron metabolism lead to a relative iron de  ciency, 
the result of which is also manifested in normocyt-
ic or microcytic anemia [1]. The study found that 
microcytic anemia could be associated with the 
presence of esophageal varices [15], in contrast to 
other researchers who believed that it was mainly 
observed in the compensated stage [2, 10] and 

could be a predictor of decompensation [2]. Macro-
cytic anemia was found in 88 (34.1%) of the people 
examined. A high incidence of macrocytosis was 
associated with the leading alcohol etiology in 262 
cases, of which 104 (39.7%) had an MCV above 
100  , while in all other etiologies in 99 cases, this 
was observed only in 12 (12.12%) of them, which 
was also in compliance with data from other stud-
ies [19, 20]. The incidence of macrocytosis among 
alcohol abusers ranges from 64-84.5% [19], and 
MCV above 100   has been found to be an im-
portant predictor of alcohol etiology of chronic liver 
disease, regardless of the presence of anemia. In 
our study, 28 (24.14%) patients had macrocytosis 
with no anemia present. 

A signi  cant association was found between the in-
crease in MCV and the Child-Pough score, which is 
related to the underlying alcohol etiology and sever-
ity of liver disease [21, 22, 23]. With MELD Na it is 
almost signi  cant, unlike other authors who con  rm 
the absolute signi  cance [11, 20].

We found a statistically signi  cant di  erence in the 
measured values of MCV for cases with alcoholic 
and non-alcoholic etiology [22]. The established sen-
sitivity and speci  city of MCV for alcohol was 93% 
and 72% by other authors [23].

The limitations of our research were related to the 
fact that it was conducted entirely retrospectively, 
single-center. Even though the number of cases in 
the study sample was relatively large, it was largely 
heterogeneous in its structure, posing bias to the re-
sults obtained.

CONCLUSION

The presence of anemia is a common hematologi-
cal manifestation in cases with liver cirrhosis. The 
high frequency is associated with late diagnosis and 
a large proportion of decompensated patients at the 
time of their diagnosis. Cases with mild anemia pre-
dominate. The high proportion of macrocytosis in the 
studied population corresponds to a predominant 
alcohol etiology. The establishment of this anemic 
syndrome in patients with risk factors for chronic liver 
disease requires its inclusion in the di  erential diag-
nosis plan.

Con  ict of interest statement: The authors declare no con-
 icts of interest related to this work.
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